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(54) COMPOSITE CIRCUIT MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite 
circuit module whose size is small thin and a parasitic 
capacitance between a high frequency circuit part 
mounted on a dielectric laminator board and an 
intermediate earth electrode imbedded in the dielectric 
laminator board is made close almost to zero. 
SOLUTION: A dielectric laminator board 1 is composed 
of a dielectric material with a high dielectric constant, 
and a high frequency circuit part A and a low frequency 
circuit part B are separately mounted on the surface of 
the board 1. An intermediate earth electrode 3 and a 
strip line 4 are formed at a prescribed position in the 
inside of the dielectric laminator board 1, the 
intermediate earth electrode 3 or the like is not provided J « 

under the high frequency circuit part A mounted on the 
surface but provided only under the other low frequency 
circuit part B. Thus, no parasitic capacitance is produced 
between the high frequency circuit part and the 
intermediate earth electrode 3, and thin profile is 

attained. Since the size of the strip line is made small by adopting a high dielectric constant 
material for the board 1, the area is furthermore reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surface mount of many circuit elements (5) is carried out on a dielectric volume 
layer substrate (1), and a RF circuit (A) and a low frequency circuit (B) are constituted. The 
aforementioned RF circuit and the aforementioned low frequency circuit are classified into the 
portion from which it differs on the aforementioned dielectric volume layer substrate, and it is 
arranged. While an undersurface ground electrode (2) is extensively formed in the undersurface 
of the aforementioned dielectric volume layer substrate, and a middle ground electrode (3) 
embeds at the aforementioned undersurface ground electrode and parallel and being formed in 
the interior of the aforementioned dielectric volume layer substrate The middle ground electrode 
is arranged so that it may not exist under the mounting portion of the aforementioned RF circuit. 
And the compound circuit module which a stripline (4) is embedded and formed between the 
aforementioned undersurface ground electrodes and the aforementioned middle ground 
electrodes in the interior of the aforementioned dielectric volume layer substrate, and the 
stripline is connected to the aforementioned RF circuit on the aforementioned dielectric volume 
layer substrate, and is characterized by the bird clapper. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the compound circuit module used as the 
component of RF circuit devices, such as mobile communication equipment, this invention 
relates to the compound circuit module of the type which embeds and forms a stripline type 
resonator into a substrate while mounting circuit elements, such as a transistor, on a dielectric 
volume layer substrate especially. 
[0002] 

[Description of the Prior Art] The typical mounting structure of this kind of compound circuit 
module is shown in drawing 1 . As shown in this drawing, the ground electrode 2 is formed in the 
whole surface target, the ground electrode 3 is embedded and formed also in the interstitial 
segment of a substrate 1 almost extensively, further, between the inferior-surface-of-tongue 
ground electrode 2 and the middle ground electrode 3, the band-like stripline 4 embeds the 
inferior surface of tongue of the dielectric volume layer substrate 1, and it is formed in it. The 
stripline type resonator consists of this. 

[0003] The oscillator circuit which the surface mount of many circuit elements 5, such as a 
transistor, a capacitor, and resistance, is carried out to the upper surface of the dielectric 
volume layer substrate 1 , and uses the aforementioned stripline type resonator as a resonance 
element and other circuits are constituted. In addition, the stripline 4 of a resonator is 
connected with the circuit established in the upper surface of the dielectric volume layer 
substrate 1 by the beer hall. Of course, beer halls are the middle ground electrode 3 and non- 
contact. 

[0004] Usually on the dielectric volume layer substrate 1 of a compound circuit module, various 
kinds of circuits, such as not only the aforementioned oscillator circuit but a power circuit, the 
buffer amplifier of an oscillation output or a low frequency logical circuit, and also a 
microprocessor, are mounted by one as known well. In this case, a RF circuit portion and other 
low frequency circuit portions centering on an oscillator circuit are mounted in a different 
position on the dielectric volume layer substrate 1. Thus, the detrimental interference between 
circuits is avoided by classifying and arranging a RF circuit and a low frequency circuit in a 
different position. 
[0005] 

[Problem(s) to be Solved by the Invention] By the conventional compound circuit module shown 
in drawing 1 , the middle ground electrode 3 is embedded and formed in the whole simultaneously 
surface target in the dielectric volume layer substrate 1, and the stripline 4 is formed in the 
bottom of the middle ground electrode 3. Therefore, the middle ground electrode 3 existed also 
under the mounting portion of the RF circuit on the dielectric volume layer substrate 1, therefore 
the parasitic capacitance between the RF circuit on a dielectric volume layer substrate and the 
middle ground electrode 4 became large, and there was a problem that the performance of a RF 
circuit deteriorated. 

[0006] Moreover, the dielectric volume layer substrate of a comparatively small alumina or the 
product made of the resin of a dielectric constant is being used for this conventional kind of 
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compound circuit module in many cases. The arrangement area and the size of the middle ground 
electrode 3 and stripline 4 which are needed in order to realize the stripline type resonator of 
the same property become large, so that the dielectric constant of a dielectric volume layer 
substrate is small. Consequently, the middle ground electrode 3 had to be arranged also in the 
bottom of the mounting portion of the RF circuit on the dielectric volume layer substrate 1 by 
the conventional compound circuit module. 

[0007] When a dielectric volume layer substrate with a still smaller dielectric constant is used, 
there are area and a size of a stripline type resonator portion also with a bird clapper greatly 
rather than the component-side product and size of the circuit which must enlarge the area and 
the size of a stripline type resonator portion as mentioned above, and carries out a surface 
mount on a dielectric volume layer substrate. The miniaturization of a circuit module may be 
restricted owing to this. 

[0008] Furthermore, although it is possible to enlarge the interval size of the upper surface of 
the dielectric volume layer substrate 1 , and the middle ground electrode 3 in order to make the 
parasitic capacitance between the RF circuit on the dielectric volume layer substrate 1, and the 
middle ground electrode 3 as small as possible, if it does so, it is necessary to increase thickness 
for the dielectric volume layer substrate 1. Consequently, a miniaturization and thin shape- 
ization of the whole module are checked. 

[0009] Then, this invention person considered using a dielectric volume layer substrate with a 
large dielectric constant, in order to attain miniaturization and thin shape-ization. However, in 
having made the middle ground electrode still exist under the mounting portion of the RF circuit 
on a dielectric volume layer substrate, though the area and the size of a stripline type resonator 
are simply made small, the big parasitic capacitance between both will not be lost, but a parasitic 
capacitance will also become large because the dielectric constant of a dielectric volume layer 
substrate became large rather. 

[0010] The place which this invention was made in view of the above-mentioned background, and 
is made into the purpose solves the above-mentioned problem, brings most parasitic 
capacitances between the middle ground electrodes embedded and formed into the RF circuit 
portion mounted on the dielectric volume layer substrate, and a dielectric volume layer substrate 
close to zero, and is to offer the compound circuit module which aims at improvement in a circuit 
performance. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, by the 
compound circuit module concerning this invention, the middle ground electrode was prepared in 
the bottom of other low frequency circuit portions, without preparing the middle ground electrode 
of a strip circuit in the bottom of the RF circuit portion which carries out a surface mount on a 
dielectric volume layer substrate. That is, the compound circuit module of this invention is 
equipped with each following requirement ** - ** 

** The surface mount of many circuit elements is carried out on a dielectric volume layer 
substrate, and the RF circuit and the low frequency circuit are constituted. 
** The aforementioned RF circuit and the aforementioned low frequency circuit are classified 
into the portion from which it differs on the aforementioned dielectric volume layer substrate, 
and are arranged. 

** The inferior-surface-of-tongue ground electrode is extensively formed in the inferior surface 
of tongue of the aforementioned dielectric volume layer substrate. 

** A middle ground electrode embeds at the aforementioned inferior-surface-of-tongue ground 
electrode and parallel, it is formed in the interior of the aforementioned dielectric volume layer 
substrate, and the middle ground electrode does not exist under the mounting portion of the 
aforementioned RF circuit. 

** In the interior of the aforementioned dielectric volume layer substrate, a trip line is embedded 
and formed between the aforementioned inferior-surface-of-tongue ground electrode and the 
aforementioned middle ground electrode, and the stripline circuit is connected to the 
aforementioned RF circuit on the aforementioned dielectric volume layer substrate. 
[0012] A middle ground electrode does not exist down the RF circuit. Therefore, a ground 
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[ directly under ] serves as an inferior-surface-of-tongue ground electrode, and the RF circuit 
and inferior-surface-of-tongue ground inter-electrode distance become equal to the thickness 
of a dielectric volume layer substrate in a RF circuit. That is, if it is the same substrate 
thickness as the former, the distance to a ground will become long and the parasitic capacitance 
generated between a ground and a RF circuit will become small as much as possible. Therefore, 
even if it makes substrate thickness thin, there is no bad influence by the parasitic capacitance, 
and it becomes possible to attain thin shape-ization. 

[0013] Furthermore, it is desirable to use a dielectric volume layer substrate with a big dielectric 
constant for applying this invention. Then, the area and the size of a stripline type resonator can 
be made small as mentioned above, and it is necessary to cease to form a stripline type 
resonator with small area and size (middle ground electrode) in the bottom of the aforementioned 
RF circuit portion. 
[0014] 

[Embodiments of the Invention] D rawin g 2 shows the outline composition of an example of the 
gestalt of operation of the compound circuit module concerning this invention. As shown in this 
drawing, fundamental composition is the same as the conventional thing of drawing 1 . That is, 
the ground electrode 2 is extensively formed in the inferior surface of tongue of the dielectric 
volume layer substrate 1, the ground electrode 3 is embedded and formed in the interstitial 
segment of the dielectric volume layer substrate 1, and the band-like stripline 4 is further 
embedded and formed between the inferior-surface-of-tongue ground electrode 2 and the 
middle ground electrode 3. The stripline type resonator (RF passive circuit) is constituted by 
starting both the ground electrodes 2 and 3 and stripline 4. 

[0015] The oscillator circuit which the surface mount of many circuit elements 5, such as a 
transistor, a capacitor, and resistance, is carried out on the dielectric volume layer substrate 1, 
and uses the aforementioned stripline type resonator as a resonance element, and other circuits 
are constituted. In addition, the stripline 4 of a resonator is connected with the circuit 
established in the upper surface of the dielectric volume layer substrate 1 by the beer hall 
(illustration ellipsis). And the beer hall is made the middle ground electrode 3 and non-contact. 
[0016] Usually on the dielectric volume layer substrate 1 of a compound circuit module, various 
kinds of circuits, such as not only the aforementioned oscillator circuit but a power circuit, the 
buffer amplifier of an oscillation output or a low frequency logical circuit, and also a 
microprocessor, are mounted by one as known well. In this case, the RF circuit portion A and the 
other low frequency circuit portions B centering on an oscillator circuit are classified and 
mounted in a different position on the dielectric volume layer substrate 1. Thus, the detrimental 
interference between circuits is avoided by classifying and arranging the RF circuit A and the low 
frequency circuit B in a different position. The composition explained above is a portion which is 
common in the conventional composition of drawing 1 . As for this invention, the following point 
differs from the former. 

[0017] Although the comparatively small dielectric volume layer substrate of the dielectric 
constant made of an alumina or a resin was used in many cases conventionally, in applying this 
invention, it is desirable to use the dielectric volume layer substrate which consists of a 
comparatively large dielectric ceramic of a dielectric constant. A stripline required in order to 
obtain the resonator of the same property so that the dielectric constant of the dielectric 
volume layer substrate 1 is large as known well is realizable in a shorter size configuration. 
[0018] By realizing the stripline of a required property with a short kana size more, as shown in 
drawin g 2 , a stripline 4 is made in the shape of [ linear ] a strip of paper, and a property required 
of forming the middle ground electrode 3 and a stripline 4 in the bottom of the other low 
frequency circuit portions B is acquired, without forming/the middle ground electrode 3 and a 
stripline 4 in the bottom of the RF circuit portion A which carried out the surface mount on the 
dielectric volume layer substrate 1. Thus, if the middle ground electrode 3 does not exist under 
the RF circuit portion A, most parasitic capacitances between both approach zero, and the 
circuit performance degradation by this parasitic capacitance is lost. 

[0019] When an example was shown, like drawing_3 (A), the stripline 4 at the time of setting 
dielectric constant epsilonr of the conventional dielectric volume layer substrate 1 to 4.5 became 
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spiral inevitably, and the flat-surface configuration of the dielectric volume layer substrate 1 
originated in the size configuration of the starting stripline 4, and was determined as it. The area 
of a flat-surface configuration required if a stripline 4 is carried out on a straight line while 
forming the dielectric volume layer substrate 1, using the dielectric of dielectric constant 
epsilonr=60 in it, as shown in this drawing (B), in order to obtain the compound circuit module of 
the same property by forming in the bottom of a low frequency circuit portion at a basis was 
reducible to 55%. 

[0020] Moreover, although the conventional thing was 1.0mm (the distance from the substrate 
upper surface to a middle ground electrode is 0.3mm), while also making thickness of the 
substrate at that time into the high dielectric constant as mentioned above, it was able to set 
thickness of a substrate to 0.8mm by making arrangement of the middle ground electrode 3 and a 
stripline 4 into predetermined structure. 
[0021] 

[Effect of the Invention] As mentioned above, by the compound circuit module concerning this 
invention, since embed the middle ground electrode and the stripline and they are not formed on 
a dielectric volume layer substrate under the RF circuit portion by which the surface mount was 
carried out, most parasitic capacitances between a RF circuit portion and a middle ground 
electrode approach zero, and the circuit performance degradation by this parasitic capacitance is 
lost. 

[0022] Moreover, use the low dielectric volume layer substrate of a dielectric constant, and, for 
the reason, the middle ground electrode of a big area and size is required. When that compares 
with the conventional compound circuit module [ like / (the component-side product and size of 
the circuit which carries out a surface mount on a dielectric volume layer substrate are fully 
small) ] with which the lower limit of a dielectric volume layer substrate was decided owing to, 
Supposing it constitutes the module of the same circuit property with the application of this 
invention using the dielectric volume layer substrate of a bigger dielectric constant, area and 
^thickness of a dielectric volume layer substrate can be made smaller than before, and modular 
miniaturization and thin shape-ization can be realized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the conventional compound circuit module. 
[Drawing 2] It is the outline block diagram showing an example of the gestalt of operation of the 
compound circuit module concerning this invention. 
[ Drawin g 3] Book 
[Description of Notations] 

1 Dielectric Volume Layer Substrate 

2 Inferior-Surface-of-Tongue Ground Electrode 

3 Middle Ground Electrode 

4 Stripline 

5 Circuit Element 

A RF circuit portion 

B Low frequency circuit portion 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing _2] 
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